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CO-¢4  : Understand fluid properties, conservation laws and hydraulic machinery used in real life.
CO-5 : Understand the working principle of different measuring instrument and mechatronics with their
advantages, scope and Industrial application.

Section — A (CO - 4) # Attempt Both The Questions # 30 Marks

Q.1: Attempt all THREE questions (Short Answer Type). Each question is of 4 marks. (3 x4 =12 Marks)
a) ¢fine the following fluid properties (i) Dynamic Viscosity (ii) Kinematic Viscosity

(iii) Specific gravity.
))/Deﬁne hydraulic turbines. How they are classified?
}}/ State the Newton's law of viscosity. What are Newtonian and non-Newtonian fluids?

.7 : Astempt «|l THREE guestions (Medivm Answer Terpe). Boch quegtion ionf £ marke. (2 20 = 18 I is)
Diameter of a pipe at section ‘1’ and section ‘2’ are 10 cm and 15 c¢m respectively. Find

a) e
/ti:: discharge through the pipe if velocity of water flowing through the pipe at section ‘1’ is §

m/s. Also determine the velocity at section “2’,

bvlf,xplain the construction and working of Reaction turbine with neat sketches. %ﬂ/
I ’ // o
¢y Explain the construction and working of centrifugal pump with neat sketch. A &
" \0 o
W \/J
Section —B (CO -5) # Attempt Both The Questions # 30 Marks \U\V \o‘D

Q.3 : Attempt all THREE questions (Short Answer Type). Each question is of 4 marks. (3 x 4 = 12 Marks)
Define Mechatronics. What are its advantages and disadvantages?

y Define following : (i) Calibration (ii) Accuracy (iii) Precision and (iv) Resolution.

Wne Autotronics, Bionics and Avionics with examples.

Q.4 : Attempt all THREE questions (Medium Answer Type). Each question is of 6 marks. (3 x 6 = 18 Marks)
t are various measuring instruments used for pressure? Explain Bourdon tube pressure

gauge in brief.

§H rx
’7)/ Define Mechanical actuators. Explain any three in details. \L\yo
. . ' / v
?/ Write short notes on (i) Pressure Control Valves (ii) Direction Control Valves b
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Subject Name : Fundamental of Mechanical Engincering W@ ) Max. Marks : 60
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CO-1 : Apply the concept of force resolution and stress and strain to solve basic problems
CO-2  : Understand the construction details and working of internal combustion engines, electric vehicle and
hybrid vehicles.

Section — A (CO - 1) # Attempt both the questions # 30 Marks

Q.1 : Attempt any SIX questions (Short Answer Type). Each question is of two marks. (2 x 6 = 12 Marks)
Define strajn. Also explain normal and shear strain with neat sketches.
—t “Define (1) Factor of safety, (ii) Poisson's Ratio.
C hat do you mean by moment and couple of a force?
State the Lami’s theorem. o
u@,ﬂState Parallelogram law of forces.

efine the following (i) Resultant of a force (ii) Free body diagrém(FBD)
) State Principle of transmissibility.

g Q.2 : Attempt any THREE questions (Medium Answer Type). Each question is of 6 marks. (3 x 6 = 18 Marks)
' xplain force system in details.

C} The resultant of two forces P and 30N is 40N inclined at 60° to the 30N force. Find the magnittidé
: and direction of force P.
o Py 8
) Explain various types of load and supports. _
Find the reactions at point A and B in the given fig. ; 'y
¢ 5
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/0{ Define young modulus, shear modulus and bulk modulus.

A tensile load of 56 kN was applied to a bar of 30 mm diameter with 300 mm gauge length.
Measurements showed 0.12 mm increase in length and the corresponding 0.0036 mm contraction in
diameter. Make calculations for the Poisson’s ratio and the values of three moduli(elastic constants).

PT.0.
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B (CO-2)# Attempt both the questions # 30 Marks

Section —

questions (Short Answer Type). Each question i
gines.

softwo marks. (2x6=12 Marks)

Q.3 : Attempt any SIX
aY Define internal and external combustion en

What is electric vehicle? Draw block diagram.

If the displacement volume of an engine is 2700m* while its clearance volume is 300 m?, calculate

o c)

3
f)
g)
Q.4 : Attempt any THREE questions (Medium Answer Type). Each question is of 6 marks. (3 x 6 = 18 Marks)
a) Explain with suitable sketches the working of a four-strok ngi | S
' a -stroke CI engine. Also dr -
diagram for Otto and diesel cycles. - bt
Differentiate between (i) SI and CI engines, (ii) 2-stroke and 4-stroke engines
¢)/Compare EV and HEV? Write the advantages i .
advantages and disadvantages of otri i i
types of batteries and chargers required for EV’s, Res ikiSissie Beticied slong T
d) Write short notes on- (i) EV Transmission system (ii) EV Power devices
Mmt is the scavenging process? Explain working of two stroke petrol engine witt k
ith neat sketch.

the compression ratio.

Classify the IC engines.

Write any four advantages of L.C. engines.

Define 1.D.C and O.D.C related to IC engines.

Define clearance volume and swept volume related to IC engines.

.
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Subject Name : Fundamental of Mechanical Engincering Max. Marks : 60

Subject Code : BME101 Time : 120 min
CO-1 . |

: Explain the construction detail and working

of refrigerator, heat pump and air conditioner,
Co-2 . Understand fluid properties, conse

rvation laws and hydraulic machinery used in real life.,

Section — A (CO-3) i# Attempt both the questions # 30 Marks

Q.1 : Attempt any SIX questions (Short Answer Type). Each question is of two marks. (2 x 6 = 12 Marks)
Q) A Define refrigeration and it applications in different fields.

b) A heat pump has a COP of 1.7. Determine the heat transferred to and from this heat pump when
50 kJ of work is supplied.
Define:- (i) dry bulb temperature,(ii) wet bulb temperature, (ii1) dew point temperature.

dy Define specific humidity and relative humidity.

) Define one ton of refrigeration.

erive the relation between the COP of refrigerator and heat pump.
yzive the name of any four environment friendly refrigerants.

Q.2 : Attempt any THREE questions (Medium Answer Type). Each question is of 6 marks. (3 x 6 = 18 Marks)
With the help of neat sketch describe the working of window type air-conditioner.

b) A fish freezing plant requires 40 tons of refrigeration. The freezing temperature is =35 °C while the
ambient temperature is 30°C. If the performance of the plant is 20 % of the theoretical cycle working
within the same temperature limits, calculate the power required.

c) A domestic food freezer maintains a temperature of — 15°C. The ambient air temperature is 30°C. If
heat leaks into the freezer at the continuous rate of 1.75 kJ/s what is the least power necessary to
pump this heat out continuously?

d) Explain the difference between a refrigerator and a heat pump with suitable diagram. Explain the
factor which affects human comfort. What are the conditions for comfort air conditioning?

e/)W/hat are the different methods of refrigeration? Explain vapour compression refrigeration system
(VCRS) in details with T-s diagram.

Section — B (CO - 4) # Attempt both the questions # 30 Marks

Q.3 : Attempt any SIX questions (Short Answer Type). Each question is of two marks. (2 x 6 = 12 Marks)
ay Calculate the density, specific weight and weight of one liter of petrol of specific gravity = 0.7
b) What is the difference between gaugel pressure and absolute pressure?
c) AState Newton’s law of viscosity.
‘d)What is conservation of mass principle? Write the continuity equation for compressible fluids.

_y/l)ifferentiate between impulse and reaction turbines.
f) Define viscosity. How viscosity of liquid and gases varies with temperature. .
g)Aydraulic press has a ram of 20 cm diameter and a plunger of 3 cm diameter. It is used for lifting 2
weight of 30 N. Find the force required at the plunger.

BT.O.
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Section - B # 30 Marks (Long / Medium Answer Type Questions) 5 ‘

Attempt ALL the questions. Each Question is of g marks (5 x 6 =

Oz/{CO-I) : Explain force System in details,
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ka>/@6-2): Write the differences between (i) Two stroke and four stroke engines (ii) S.I. and C.I. engines.

OR
W {mt are electric vehicles? What are the main components of electric vehicle? Write advantages and disadvantages of
using eleetric vehicles.

“; AC-3): With the help of neat sketches ex
“Afish freezing plant requires 40 tons of refrig
. 30°C'¥f the performance of the plant is 20%

the power required.

plain differences between refrigerator and heat pump.

eration. The freezing temperature is 35 °C while the ambient temperature is

of the theoretical cycle working within the same temperature limits, calculate
OR

Explain the factor which affects human comfort. What are the conditions for comfort air conditioning?
The food compartment of a refrigerator is maintained at 4°

C by removing heat from it at a rate of 360 kJ/min. If the
required power input to the refrigerator is 2 kW, determine

COP of the refrigerator and the rate of heat rejection to the

£001N.
%(60-4): Define pump. Explain the construction and working of centrifugal pump with neat sketch.
OR
What are reaction turbines? Explain the construction and working of Reaction turbine with neat sketches,
7

Q. /(_216-5): Define Mechatronics. What are its advantages and disadvantages? Also explain Autotronics, Bionics and
fonics with examples. OR

Explain in brief Pressure control valves and Direction control valves with suitable diagrams.
Section — C # 50 Marks (Medium / Long Answer Type Questions)
Attempt ALL the questions. Each Question is of 10 marks.
.7 (CO-1): Attempt any TWO questions. Each question is of 5 marks.
}/ State the Hooke’s law. Also draw stress-strain diagram for mild
'.,b./S/tate and proof Varignon’s theorem.,

c. Develop the relationship between E (Young’s modulus), G

Q.8 (CO-2): Attempt any ONE question. Each question is 10 marks,
a. What is compression ratio? With the help of neat sketches explain the workin
P-V diagram.

hat is scavenging process? With the help of neat sketches explain the working of TWO stroke C.L engines
-—
with P-V diagram.

0.9 (CO-3): Attempt any ONE question. Each question is of 10 marks.

steel and cast iron.
(Shear modulus), and p (Poisson ratio).

g of FOUR stroke S.I. engine with

~"What do you mean by refrigeration? Explain basic components and working of domestic refrigerator with
suitable sketch.

b. What is air conditioning? With the help of neat sketches explain working of window type ‘air-conditioner.
Q.10 (CO-4): Attempt any TWO questions. Each question is of 5 marks.
’a/W hat is turbine? Explain the construction and working of Impulse turbine with neat sketches.
_/szxplain the construction and working of Hydraulic lift.
c. Explain the construction and working of reciprocating pump with neat sketch.
(.11 (CO-5): Attempt any TWO questions. Each question is of § marks.

a. Define sensors and transducers. List various types of sensors and transducers. Explain static and dynamic
characteristics of sensors and transducers?

 befine Pressure. Explain the construction and working of Bourdon Tube pressure gauge.
%ﬁ(plai!l different types of Mechanical actuation system in details.
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Attempt 20Y SEVEN questmns brief. B
iﬁﬂﬁﬁﬁﬁ"fﬂﬁgﬁﬁlﬂ%ﬂﬁwm| ‘ A
Explain ‘the prmmple of trans n:uSSIbihty of forgc*g»,,
3 [
48] 3w wrESl (tianSIIllSSlblkty of forces) @ ﬁ@pﬁ Eﬂ'&n@:{ . N
%a;d §13 moment of 100 N force ! actma at B about point A as shown in Figure. ‘ /*z\.'fa ?
SEN §G A mmﬂmwa@m@”
(moment) il ’

Describe the purpos

o

e of scavengmg

i e (scavanm ng)
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Explain the paraliel type .
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Differential gweer 1p and wet bulb temperatures:
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& <, ACS TN e RIS (specific gravity) RIS b
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What is a transducer? Describe with any one ey
- CXample,
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SECTION B

Attempt any three of the following: ,

aw the stress-strain curve for mild

ges.  Draw S 1ld steel and describe its salient poi

2 : ) oints. Also,

the stress curve for a ductile material, a brittle material, and a plashg: matezﬁio dra

g (mild) & ﬁ'Tq ﬂﬁfﬁ'ﬁ-ﬁ@ﬁ'f dsh (stress-strain curve ;
drd : stress- ) WiT 9y 39
w1 fargoll ®1 90 ST 9SS, T (ductile) TaT, M (brittle) T

TH ;
3 e verel & forg vifea ag sy
% Discuss any four important components of an IC Engine and the major functions of
Z those compenents. g :
o (0) E9F F HET IR TRy ved! 3k 37 U b Wi ST @ =
- Explain the basic vapor compression cycle ;;{ﬁigge_scﬁﬁe.ﬂIG Woiiéing .éf a domestic
/ refrigerator. : §} S R ' ™, »
Fre-gdigd = (vapor compreséi?nf cycle) &\ T IR 0@ "ﬁ?l:%?%“a
ol ; AV PV TS.
: o

CliiEd

Differentiatc between the abs@lﬁf:;:ér?g\(ﬁge and vacuum pressure. A manomet, g:s:'i(;'wn
in figure, is used to: measw ‘the pressure of 2 gas in a tank. The fluidyused has a

: _".Speciﬁc_g!.‘avity‘_ of 0.85 «:féjid‘?fh@ manometer column height is 55 ;?r;ﬁxiif the local

atmospheric pressure is 5 kPa, determine the absolute pressure wﬁtﬁm\%ﬁe tank.

Raest™ . . | \\ N
W&,Wﬁ?mm$ﬁmﬁ@l%§§§?&'maﬁmé
mﬁﬁﬁ%@mmﬁﬁtﬂﬁmm'mm@mmm;&m
Rty 6 0.85 €, Ao M @ s 55 JH1 ¥ AR Ry argEEe

3 1fieT qof G (absolute piessute) 7 TOFT I

ﬁe
o Y

@

279 96 kPa B, Al ¢

. 5G=085" \%‘3 | f
y principle of thermocouples with help o

& Explain the Seebeck effect and the working princ! iy
Also discuss their advanlages and disadvantages. ) e Ul

a neat sketch.
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SECTION C
Attempt any one part of the following:
1 Y A @ v 9 SR AR

A sysiem of four forces acting on a body is as shown in figure. Determine the
resultant

T e Wod o T IR ae, S By R & R w3, @ oRom 5
FHE 61,

7x1=T

Y
120N
4 200 N
3 2 1
T ——» x
&o°

; SON
At an axial load of 22 kN, a 45-mm-wide by 15-mm thick polyimide polymer bar
elongates 3.0 mm while the bar width contracts 0.25 mm. The bar is 200 mm long.
At the 22-kN load, the stress in the polymer bar is less than its proportional limit.

Determine $h o
1. The modulus of elasticity. ;{\zf : i, g
2. Poisson’s ratio. ) . fﬂ;p
3. The change in the bar thickr}cflsh;‘, ; .
oyt ” i 7 ot §
22 KN T e 4R R, T 45:Rp0-9ret » 15-20f) ey diehres o s 3.0
7] <7 €1 ST & St s 21 e 0.25 font s w1 s 00 e e
8122 1N HR W, Sge®s § uRied (stress) ST TR AT S 3 21
T B N7 ‘\\\
1. TR IV (modulos of elasticity ) PN
2. 9198 U (Poisson’s ratio) P
3 v T Ao A A
- el
i
Attempt any one part of the following: N3 Tx1=7
P 4% ot o v T AR () 7 .
With help of 2 neat sketch discuss the’ fc}ﬁi&ucﬁon and working principle of a 4-
stroke S] engine. 234 i
U W <Y @) W ¥ 4 s1 9 & el R o Rigia ) w5t
Eaied A
Discuss the working principlesf an electric vehicle. What are the major demerits of
these vehicles? Xy
gaifage aTel & 1 Fhgid W 9af S¢ 39 aTel & Wi s 8
Attempt any one part of the following: Ix1=7
=1 4 F el 0 g @1 e dfag )
Explzin the foliowing terms related to air conditioning;
TR ST & Hafda Yea! Bl TG &Y
3lfage
QP22 128 | 24-03-2005 03:42:51 | 193,248 190 3

L Dry bulb temperature (375 &ea 21N
I Wet bulb temperature (4 ded 2H%EY)

! Dew paint temperaturc ( E’q\tﬁzﬁ' SITEER)
V. Relative lnmidity (¥d1 amdam)

Define coeffigient of performance (COP) for a refrigeration system- Why do we

express the performance in terms of COP instead of efficiency? Also, cOmPpare e
COPsofa reffigerator and a heat pump.

T T ol & o fwre ol (coefficient of performance) 1 gRMIfSd
ﬁﬁm WW@EW%’W %‘Taﬂcgf? (coefficient of performance) Eakil
R oo T ¥ T e, YioRer e de U 5 Wi B ga B

Attempt any one part of the following: e

P % A Rl o T 7T v AR

Explain Pascal's law with help of a neat sketch. What are its practical epplications?
The small piston of 2 hydraulic lift has an area of 0.20 m™. A car weighing 1.2 X 102
Nisits on a rack mounted on the large piston. The large piston has an arca of 080 m".
How large force must be applied to the small piston to support the car.

Wﬁﬁaﬁmﬁmﬁﬁﬂﬂ,ﬁ%mﬁﬁm@aﬁiﬁﬁ e
SRV T 7 U BRSNS R F Bl MRe @7 47%a 020 F AL 5112 (3

. x 10° N 95F IT¥il U9 &R 93 R 1% o) 1@ W 3591 31 T3 e @1 4799 L

0.90 @ MeX B1 BR B WK ﬁ\%rm B e W o 99 SR
gz ) i

Y a
2N

Y o o
Describe the working pringip‘l%,af a reciprocating pump. Why aze lhesg_g:a;mfas called

positive displacement pumps? A
N ~_
WFHT& UW (reciprocating pump) 3;5 o1 Riga o1 mﬁ'ﬁﬁ:ﬂl 33' gt &
TP RIS fa U il @81 Sl 62 A
N

Attempt any one part of the following: oy Tx1=7
= 3 O el T W BT SR QR ;TQT-\*

i.  Briefly-explain a Bourbon mbc«basfc_tlf ;\;‘; es‘sur-: measurement device.
ii.  Differentiate between bonded and unbondad smain gauges systems.

i SRAF (Bourbon) TE STEING G WG U5 $1 940 H FHEU
i, WSS (bonded) SR sma%si(unbounded) RA I (strain geuges ) ReH

SATARBU \
AW
i.  Diiterentiate bctwée,g t“liutohnnics, Bionics, and Avionics along with their
applications. b

{i.  Discuss the merits and demerits of mechatronics systems.

i SR, SRR SR TR F O S SFE & TSR
R e B

i, Wergitie RIes & ol oK s W =i @
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